SHOCK ABSORBENT WING
SUSPENSION FOR GLIDERS

by OLEXA BILANIUK, Physics Department, University of Rochester

An imaginative feature in sail-
plane design has been reported in a
recent Russian book on gliders.* An
experimental ship has been con-
structed in the USSR with a wing
suspension buffered by a pneumatic
shock absorber, as shown schematic-
ally in Fig. 1. With this arrangement

either straight or mazy flight. Even
with the pressure in the suspension
reduced to permit full deflection (8
feet displacement of the wing tips!)
no appreciable difference in control-
ling the plane was detected.

The highlight of the report is the
statement, unfortunately laconic, that

Fig.1. Soviet experimental sailplane “Kashuk,” designed by A. Manotskov. Shock absorbent
wing suspension reduces stress surges, makes for a smooth ride and improves aerodynamics
properties of the glider.

Fig. 2. A wing flutter of up to 8 feet wing tip displacement was found not to affect adversely
the control of the plane, but gave indication of recovering some of the energy from turbulent
air, thus optimizing the performance of the sail plane.

it is possible to fly with an exagger-
ated wing flutter (£6°), or to fix
the wings at any dihedral angle while

in flight (see Fig. 2).

From the observation of the mano-
meter attached to the pneumatic sus-
pension, with the wings essentially
fixed, the inference was made that
the wings of any sailplane execute
small vibrations all the time while in
flight, even in calm air. By reducing
the rigidity of the suspension, and
thus increasing the flutter of the
wings, it was found that the in-phase
motion of wings does not noticeably
affect the stability of the plane in

* B. N. Sheremetyev: PLANYERY (Glid-
ers), Moscow, 1959. Copies may be pur-
chased from the Victor Kamin Bookstore,
Inc., 2906 14th St, N.W., Washington 9,
D.C. Tt describes 18 Soviet sailplanes, has
216 pages, 122 figures and six data tables.
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a detailed analysis of data collected
in test flights has proved the elastic
wing suspension to enhance the aero-
dynamic qualities of the sailplane
and to optimize its speed. The re-
covery of some of the energy from
the turbulent air flow by this scheme
is offered as a possible explanation.

Another important consequence of
an elastic suspension is the reported
mitigation of the sudden stress surges
which usually attend a bumpy flight,
and which induce fatigue in the
structural components of the plane,
A welcome bonus of this is the un.
usually smooth and comfortable ride
enjoyed by the pilot even in the
bumpiest of weather,

It appears that the aerodynamic,
structural, and piloting advantages
of an elastic wing suspension war-
rant further explorations in this di-
rection.

MATERIAL AVAILABLE

The SSA has a variety of items
available on a free distribution basis,
unless otherwise specified. Request
by item number or name from SSA,

Box 66071, Los Angeles 66, Calif.

Item 3. FAI soaring awards appli.
cation blanks.

Item 4. SSA membership applica.
tion blanks. These are in the form of
business reply envelopes, making it
easy for new applicants to mail in
their dues.

Item 6. SOARING . .. The S.S.A,
... and YOU pamphlets, telling about
the sport of soaring, glider pilot
certificates, how soaring 1s organized,
what the SSA is and what it does,
and how to get started in soaring.
Ideal for answering the questions of
prospective soaring enthusiasts.

Item 7. Region lists of soaring
clubs and SSA Governors, by SSA
rezion number, as excerpted from
the SSA Directory. The list for each
region lists all soaring clubs in that
region, their addresses, meeting times
and places, flying sites and contact
persons and the SSA Governors’
names and addresses for each state
in the region. Add the region number
in parentheses after Item 7 when
ordering or just the state desired.

Item 8. List giving Availability of
Plans, Kits, Partially Completed and
Ready-to-fly Gliders and Sailplanes,
At present, the list includes only U.
S. designs for which details have
been obtained, including a brief des.
cription, price, manufacturer’s name
and address. New equipment only.

Item 9. List of Glider Schools
and Commercial Glider Operators in
the U.S., giving location, equipment,
services and prices, where known.

Item 10. List of Books on Soaring,
where they may be obtained, prices
and a brief description of each.

Item 24. Incorporation Procedures
—California. Intended to show non-
profit soaring clubs the way to in-
corporate, with specific details for
the state of California.

Item 28. Used Sailplanes For Sale
List. All known used sailplanes for
sale for which the owner has given
permission to include on this list.
Latest vevision is dated Nov. 3, 1960,

Item 30. Film Library List, with
rules governing use of the films. Re.
quest from Walter B. Hausler, 67
Fisher Rd., Rochester 11. N.Y.

Item 38. How to Start a Soaring
Club. Six pages of suggestions.
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